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ABSTRACT
Metaphor use and meaning is deeply tied to the culturally-determined
conventional use of language. To date, most research regarding metaphor
comprehension exists within the realm of first language (L1) acquisition, with little
research that examines how learners interpret metaphor in their second language (L2).
Thus, little is known about how learners process metaphor constructions in their L2, or
how these processing strategies may affect other L2 skills, such as reading abilities.
Gentner (1988) investigated how metaphors are comprehended at various ages
using the nominal metaphor X is Y, where Y is the base of the metaphor and X is the
target. Gentner found is that as children get older, and acquire more features of the
language, they shift their processing strategy away from identifying attributive
similarities to more relational and conceptual similarities, recognized as The Relational
Shift.
The present study employs the framework established in Gentner (1988) to
determine the processing strategies utilized by English L2 learners to comprehend the
nominal metaphor construction X is Y by asking participants to interpret novel
attributive, relative, and double metaphor statements. The Relational Shift identified by
Gentner was recognized in English L2 learners as well, with the more complex relative
processing strategy utilized more frequently as proficiency in the L2 increased. This
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indicates that L2 learners are aware of different types of metaphor, but have some
difficulty processing specific types. The high proportion of nonsense answers given by
participants is evidence that instruction around metaphor processing is warranted,
especially at the lowest proficiency levels.
Participants were subsequently scored based on their reading times and
responses to a reading quiz following a passage that included three target double
metaphor constructions. The presence of the double metaphor construction hindered
L2 learners’ reading fluency, indicating there is need for increased exposure to reading
materials containing metaphor. In the next iteration of metaphor processing research in
second language acquisition (SLA), the use of the L2 and the consumption of L2 media
should be investigated as potential influences on metaphor processing strategies, which
may lead to pedagogical developments in advanced pragmatic instruction within the L2
English classroom.
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CHAPTER 1
INTRODUCTION
Metaphor use and meaning is deeply tied to the culturally-determined
conventional use of language. For second language (L2) learners, however, the
acquisition of figurative language such as metaphor is largely ignored (Johnson, 1996).
On tests meant to measure the acquisition of L2 sociopragmatics1, figurative language
consistently trends as the lowest scoring category (Timpe-Laughlin, 2013). Because not
all languages share figurative language constructions that surface similarly to those
found in the English language (Bouton, 1999), it is crucial that we examine processing
strategies of metaphor exclusively in the L2. Whether an L2 learner processes a
metaphor using physical (attributive) or functional (relative) similarities will affect how
that metaphor is comprehended. A lack of understanding or a misinterpretation of L2
figurative language can leave learners feeling anxious, embarrassed, or even
unintelligent (Kim, 2013). Therefore, the ability to comprehend metaphor constructions
is necessary for learners to successfully integrate into their L2 community and culture.
However, metaphor and figurative language are notably more difficult to acquire for L2
learners; this could be attributed to the challenge L2 learners encounter when
attempting to process form and meaning simultaneously, due to limited processing
The field within second language acquisition that focuses on using sociolinguistic cues to make
appropriate pragmatic choices.
1
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capacity (VanPatten, 1990). This is a skill that may not be attained until more advanced
stages of L2 acquisition (Heredia & Cieslicka 2016; Olkoniemi, Bertram, & Kaakinen
2021).
Most of the research of figurative language and metaphor comprehension exists
within the realm of L1 acquisition research. Gentner (1988) investigated how metaphors
are comprehended at various ages using the nominal metaphor X is Y, where Y is the
base of the metaphor and X is the target. What Gentner found is that as children get
older, and acquire more features of the language, they shift their processing strategy
away from identifying attributive similarities to more relational and conceptual
similarities. For example, when Gentner presented a metaphor such as “Plant Stems are
Drinking Straws,“ a child’s (5-6 years old & 9-10 years old) response would focus on a
physical characteristic like “they are both straight” (attributive), while an adult’s (18+
years old) response focused on a relational characteristic such as “they are both used
for drawing in water” (relative) (p. 52). Gentner named this phenomenon the Relational
Shift.
Gentner’s (1988) work regarding metaphor has yielded valuable data around
processing strategies. However, similar conclusions cannot be readily drawn for
learners’ processing strategies of metaphor constructions in their L2, though the topic
has recently been gaining traction in cognitive second language acquisition (SLA)
research. Existing studies have not identified which strategies, if any, L2 learners employ
to process metaphor constructions, if these processing strategies vary with proficiency
within the L2, or how the presence of metaphor affects L2 learners’ reading abilities
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with respect to reading fluency and reading comprehension. To investigate how L2
English learners process metaphor constructions and derive meaning from metaphor,
the present study implements many of the elements from Gentner’s work on structural
metaphor processing. Though Gentner’s original study focused exclusively on metaphor
comprehension among English L1 participants, the research design and findings
establish a framework in which the processing of metaphor constructions can be
investigated in an L2 context. The present study adapts the materials from Gentner to
examine the processing of the structural (i.e., nominal) metaphor construction X is Y
among L2 learners of English representing various proficiency levels. It also aims to
examine how the presence of this metaphor construction affects L2 reading skills, such
as reading fluency. Because variable interpretations of metaphor are possible,
comprehension of a reading passage may be affected not only by the presence of this
novel metaphor construction, but also by the processing strategy the learner employs to
interpret the metaphor. The next chapter explores relevant literature around these
issues, and provides reasoning for the need to investigate this gap in L2 metaphor
processing and its effects on L2 reading abilities.
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CHAPTER 2
REVIEW OF RELATED LITERATURE
2.1 METAPHOR
Metaphor is everywhere; Lakoff and Johnson (1970) estimate that over 70% of
daily language use is some sort of figurative language. Metaphor are non-literal, multilayered constructions that draw attention to the subtle or non-obvious commonalities
of the objects referred to by expressions within the statement. This in turn alters our
understanding of the base as well as the target in the structural metaphor construction
X is Y, where X is the target, and Y is the base, as exemplified in (1) below (Gentner &
Wolff, 2011).
(1) Plant Stems are Drinking Straws à X are Y
X = Target/Plant Stems; Y = Base/Drinking Straws
Though metaphor is widely used in everyday speech and thought, it is not a
structure that is acquired quickly. In previous work, Gentner (1988) identified that
children are far better at producing metaphoric statatments than they are at processing
and understanding metaphor enountered in linguistic input. Gentner investigated
metaphor development by examining different developmental patterns for different
kinds of metaphorical matches to understand this contradiction in children. Her team
studied three groups of native-English speakers: children 5-6 years of age; older children
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9-10 years of age; and college students from the University of California at San Diego.
The study had two components. In the first experiment, participants were asked to
write (college students) or verbalize (children) their interpretations of what eight
different metaphors intended to convey. The metaphor fell into one of three categories:
attributional (herein referred to as attributve), in which the base and target of the
metaphor shared many attributes but few relations; relational metaphors (herein
referred to as relative), in which the base and target shared mostly relational structure
but few physical attributes; and the double metaphor, in which the base and target
shared both relative and attributive characteristics. The three different types of
metaphor are provided in examples (2) – (4), respectively:
(2) Jelly beans are Balloons.
(3) A Tire is a Shoe.
(4) Plant Stems are Drinking Straws.
In part one of their study, Gentner (1988) found that adults focused on mapping
relational systems, as their interpretations for relative and double metaphors focused
on the shared relative characteristics of the two objects reffered to by the expressions
in the metaphor. For the young children, the opposite was found, as they showed no
tendency to produce relative interpretations for the double metaphor structure more
than for the attributive interpretation. The youngest group of children, overall,
produced fewer relative interpretations for the relative metaphors, instead attempting
to find physical attributes the two objects shared. However, Gentner found that as the
children grew older, there was a sharp increase in relative interpretations. The 9-10 year
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old group saw an increase in relative interpretations for both relative and double
metaphors, but no increase in attributive interpretations.
This research invoked Structure Mapping Theory (SMT). The principles of SMT
dictate that an analogy, like metaphor, is a mapping of knowledge from one domain (the
base) onto another (the target). So, for the objects referred to within the analogy, there
should be a system of shared characteristics noticed independently than when
observing the objects outside of the analogy (Gentner, 1988). Bowdle and Gentner
(2011) then proposed that both the target and the base of the metaphor play
interactive roles in metaphor comprehension, rather than only the base of the
metaphor assigning meaning. They argued that each element of one representation,
either the target or the base, will align with at most one element of the other
representation, creating an alignment of the relations between the target and the base.
From this alignment, elements from both representations that share a common
connection can be used to make appropriate inferences about the meaning of the
metaphor. Consider the example, ‘Plant Stems are Drinking Straws.’ Drinking straws
would be considered the base of the metaphor, while plant stems would be considered
the target. Rather than projecting characteristics of drinking straws onto plant stems to
construct meaning for this utterance, Bowdle and Gentner argue that when we
encounter a metaphor like this, we simultaneously process characteristics of both
objects until we find a characteristic that is shared by both the target and the base.
From this alignment, we derive meaning of the utterance.
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In Gentner’s (1988) second experiment, adults were again given a written
version and children were administered the experiment orally, as in the first
experiment. In this task, participants were given the three types of metaphor
constructions that were used in Experiment 1, two answer choices, and were instructed
to pick the better response/choice of those that were given. Half of the choices for each
metaphor statement were attributive, and the other half were relative. Gentner found
that the Relational Shift was more prevalent when participants were given a choice
rather than interpretating the metaphor on their own, even when participants were
given an attributive metaphor.
Gentner’s (1988) Experiment 1 suggested the relational focus developed
gradually, while Experiment 2 suggested the increase in relational focus was more
sharply pronounced as language knowledge increased. Overall, as participant age
increased, and their knowledge of the language increased, there was a developmental
shift toward preferring relative interpretations over attributive interpretations of
relative and double metaphor constructions. This finding motivates the current study. If,
when language knowledge in the L1 increased, participants produced and preferred
relative interpretations, then, from an L2 perspective, would an increase in the L2
learner’s knowledge of the target language also result in a shift toward relative over
attributive interpretations of the same constructions? The current study utilizes many
aspects of Gentner to examine the processing strategies of English L2 participants with
varying language knowledge, as measured by their English L2 proficiency level, to
determine if this developmental shift can also occur in the L2. Answers to this question
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may influence how metaphor and other figurative language are addressed in L2
classrooms.
All language has metaphor and figurative language, but constructions may
surface differently across languages (Dong, 2004). We know, however, that figurative
language acquisition and use is difficult for L2 speakers in their target language (TimpeLaughlin 2013; Heredia & Cieslicka 2016). Nonetheless, metaphor instruction is not
often found in the L2 classroom. To address the inequities in second language metaphor
research and pedagogy, various approaches have been taken to raise students’
awareness of metaphor in every day language use. Dong recommends instructors utilize
Vygostky’s (1986) approach of scaffolding by first providing meaningful background and
cultural information related to specific metaphors, raising students’ awareness of
conventionalized metaphors before incorporating novel ones, and then finally assisting
students in creating new, imaginative metaphors. Exposure and immersion, Dong
argues, is as necessary for L2 metaphor comprehension as it is for L1 literacy acquisition.
Without cultural and contextual information, learners may only guess (often incorrectly)
at the meaning of metaphor and other figurative language. The difficulty L2 learners’
face in processing and understanding metaphor stems not from a lack of lexical
knowledge, but instead a lack of knowledge around the possible metaphorical and nonliteral usage of the lexical items within the metaphor (Ikuta & Miwa, 2021).
When teaching students to understand conceptual metaphors, Deignan, Grabrys,
and Solska (1997) applied these concepts by raising students awareness of the
characteristics of the components within the metaphor to derive multiple meanings

8

before using the contextual information to choose the most appopriate and likely
inference. However, they note that it is important to control for such factors as linguistic
competence aside from overall proficiency in the L2, such as L2 receptive vocabulary
knowledge. In the present study, L2 receptive vocabulary was controlled for as a factor
by including a vocabulary pre-task, which consisted of items participants would see in
the metaphor and reading tasks in the experiment. Deignan et al. recommend a
minimum score of at least 70% to eliminate vocabulary knowledge as a factor, which
was used for the cutoff as exclusionary criteria in the pre-task.
2.2 L2 LANGUAGE PROCESSING
For the purposes of this study, it is important to differentiate between
processing and comprehension. Lee (1999) provides the following definitions of
processing and comprehension:
Although related, comprehension and input processing are not the same
phenomenon. We define comprehension as making or creating meaning
from the informational, or propositional, content in the input, for the
purpose of interpreting a message. We define input processing as making
form-meaning connections from the linguistic data in the input for the
purposes of creating a linguistic system. (pg. 43)
Using this definition, the linguistic system that learners are attempting to create when
processing metaphor is equated to SMT as theorized by Gentner (1988). Conversely,
comprehension is deriving meaning from information contained or implied within the
context of the text to create understanding of the textual elements. Therefore,
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theorizing about creating meaning is referred to as metaphor processing in the present
study. The present study examines the relationship between L2 metaphor processing
and L2 reading comprehension.
Olkoniemi et al. (2021) utilized eye-tracking to determine that L2 learners read
novel metaphor constructions more slowly than their simile counterparts. Olkoniemie et
al. concluded that as metaphor familiarity increased, there was a modulated effect on
faster reading (processing) times of the metaphor constructions. This effect was found
with learners of higher L2 proficiencies, and there was much less of an effect on L2
learners with a lower language proficiency. The researchers also found that L2 reading
proficiency was related to the faster processing of the metaphor constructions, though
processing of metaphor overall was slower than simile constructions. They concluded
that in cases where L2 language proficiency is at the lower end, more complex figurative
language processing, like metaphor, is more challenging than for learners with a higher
proficiency in the L2. However, their study did not identify what types of processing
strategies were used by the participants in determining the meaning of the metaphor.
The question of what strategies utilized by L2 participants that may account for this
difference in processing speed, even when the participant was given a metaphor
statement they identified as familiar, has not yet been investigated.
2.3 L2 READING SKILLS
Because of the prevalence of metaphor in everyday language use, the present
study posits that the ability to process metaphor constructions is crucial to L2
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learners’ development of higher reading proficiency in the target language. For the
purposes of the study, reading proficiency is defined as both reading fluency and
reading comprehension skills. Rapid and automatic word recognition and meaning
retrieval is a fundamental requirement for fluent reading comprehension. L2 lexical
knowledge and the ability to access lexical meanings and connections determine the
success of reading fluency as well as comprehension (Grabe & Stoller 2013). Reading
fluency is measured as the speed by which a learner completes the reading of a text and
is another indicator of reading proficiency. If readers read slowly, their comprehension
can be negatively affected (Nation 2009). Generally, higher proficiency in the L2 is
related to overall faster reading time of a text (Olkonieme et al. 2021; Grabe & Stoller
2013).
Grabe and Stoller (2013) define comprehension as a set of higher-level processes
that form a summary of what the text means while simultaneously constructing how we
want to interpret the ideas represented by the text. Nation (2009) writes that
instructors can use a mix of recall and comprehension questions to measure the ability
of an L2 learner to create form-meaning connections while reading a text (pg. 75-77).
Fast and efficient processing is the hallmark of fluent reading and comprehension
(Grabe & Stoller, 2013). Successful comprehension of a text requires drawing on textual
and background knowledge to evaluate the information being presented or read. To
further complicate matters for L2 learners, metaphor comprehension also requires
finding similarities in dissimilar subjects, concepts, or things to construct meaning of the
utterance (Ikuta & Miwa 2021). Without extensive instruction in the non-literal
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meanings of these lexical items, performing these tasks all at once seems overwhelming.
Whether metaphor or figurative language processing might affect either reading fluency
or reading comprehension is currently unknown.
2.4 THE CURRENT STUDY
Through an examination of the literature, there are several conclusions we can
draw about metaphor processing and L2 reading abilities. We know that metaphor
statements require extra processing effort due to its use of non-literal meanings, which
in turn makes metaphor comprehension a late-stage acquisition of pragmatic skills in L2
learners. L2 learners need both lexical knowledge and cultural awareness to derive
meaning from metaphor. Additionally, the existing literature tells us that metaphor
constructions are typically processed more slowly than their literal counterparts in both
English L1 and English L2 speakers. Finally, we know that comprehension requires the
understanding of textual information as well as engaging the appropriate background
knowledge about the subject and questions at hand.
However, previous studies have not identified what strategies, if any, L2 learners
employ to process metaphor constructions, if these processing strategies vary with
proficiency within the L2, or how the presence of metaphor affects L2 learners’ reading
abilities with respect to reading fluency and reading comprehension. These lacunae in
our understanding of L2 metaphor processing and its relationship with L2 reading skills
motivate the present study, which is guided by the following research questions:

12

RQ1: What are the strategies L2 learners utilize to process different types of
nominal metaphor, and do these strategies vary between different proficiencies
of L2 English learners?
RQ2: How does the presence and processing of the metaphor construction X is Y
affect L2 reading abilities as measured by reading fluency and reading
comprehension?
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CHAPTER 3
RESEARCH DESIGN AND METHODOLOGY
3.1 PARTICIPANTS
Data were collected from N=34 (n=18 male, n=16 female) participants for the
present study, however, 2 were excluded from the analysis after failure to meet the
exclusionary criteria established by the Vocabulary Recognition pre-task. Of the
remaining 32 participants, 13 were L1 English speakers, and the remaining 19 were L2
English Speakers. Table 3.1 displays the frequencies and percentages of native
languages represented by the L2 English Speakers alongside the L1 English Speakers,
where N=32.
Table 3.1: Participant L1s

All participants were 18-35 years old (20.5 years old mean age, 2.86 standard
deviation) and currently enrolled students at the University of South Carolina (UofSC).
All L1 English participants were recruited from intact undergraduate English, Psychology,
and Linguistics classes. Though some of the L2 participants were recruited from these
classes as well, the majority of the L2 participants were recruited from intact classes at
14

UofSC’s International Accelerator Program (IAP). The IAP operates within UofSC as a
program specifically designed to help international students transition into college life in
the United States, while providing support through dedicated advisors, tutoring, and
support services. IAP offers courses for development of advanced English-language skills
as well as classes in business, marketing, and hospitality specifically for students
admitted into IAP. Students admitted into the IAP program must demonstrate an English
Proficiency of at least the A2 level on the Common European Framework of Reference
for Languages (CEFR). For the current research study, participants had either a
placement of B1 (Intermediate-Mid), B2 (Advanced Low), or C1 (Advanced High)
proficiency in English as an L2. Table 3.2 displays the frequencies and percentages of
proficiencies represented in the L2 English participants, where n=19.
Table 3.2: English Proficiency Levels of L2 Participants

If a participant completed all three sections (consent, background, and experiment) of
the research study, their instructors offered an extra credit appropriate to each class.
3.2 MATERIALS
Consent Documentation
The notice of consent and confidentiality was created and distributed using
Google Forms (Appendix A). The notice was uploaded to the form, and asked
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participants to verify that they understood the notice and then that they consented to
data collection. Additionally, because all participants were recruited from intact classes
whose instructors’ offered credit for their participation in the research study, the form
requested information about their name, email address, from which class they were
recruited, and their instructor’s name. Participants were reminded that the information
would only be used to let their instructors know they had participated in the survey and
were eligible for the credit offered by their instructor.
Language History Questionnaire
To evaluate participants’ language history, an itemized version of the Language
History Questionnaire Version 3 (LHQ3) was created and distributed to participants
online. Each participant was given a pre-generated alphanumeric passcode to access the
survey; the alphanumeric code was used in the experimental task as well to ensure data
were correctly matched.
The LHQ3 was created by Li, Zhang, Yu, and Zhao (2020) in collaboration with
The Brain, Language, and Computational Lab at The Hong Kong Polytechnic University.
The creators hail this as an “Enhanced Tool for Assessing Multilingual Experience,”
having created the questions in the survey based on the most common questions in
published language-acquisition related studies (2020). The questionnaire has a total of
27 possible questions, which can be customized based on each researcher’s needs. An
example of one of the questions chosen for this research study is displayed in Figure 3.1.
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Figure 3.1: Example Question from LHQ3
A total of 17 questions were included, which requested information about each
participant’s use of their first, second, and other languages at home, at school, with
friends, during activities such as watching TV, using social media, and regarding how
often they use each language to express emotion, dream, and think to themselves.
Experiment
The experiment was created and hosted using Qualtrics XM Online. The survey
consisted of three sections: Vocabulary Pre-Task, Metaphor Task, and Reading Task. Two
breaks were built into the survey between the Vocabulary and Metaphor Tasks, and
between the Metaphor and Reading Tasks. Questions in each section were randomized,
as well as the answer choices for each question (where applicable), to prevent priming.
For this research study, two surveys were created: a control condition, and an
experimental condition. The surveys were identical except for the third section, the
Reading Task. In the Reading Task, the control condition contained a reading passage
with the exclusion of the double metaphor construction X is Y. In the experimental
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condition, the reading passage replaced three sentences throughout the passage with
three added double metaphor constructions in the form of X is Y. Both reading passages
can be found (added metaphor constructions highlighted) in Appendices D (control) and
E (experimental).
Vocabulary Task
The Vocabulary Task consisted of 39 total questions. The first 10 questions
instructed students to “select the word that matches this definition,” as seen in Figure
3.2.

Figure 3.2 Example Vocabulary Question & Answer Choices
These vocabulary questions and definitions were extracted from an ESL Textbook
used in previous years at the International Accelerator Program (IAP) at UofSC:
University Success – Advanced Reading. This textbook was designed for English L2
students that scored in the B1-C1 level of the CEFR. The vocabulary questions
accompanied the reading passage from the textbook that was used in the Reading Task
section of the experiment.

18

The remaining 29 questions on the Vocabulary Task were picture-matching
questions. Participants were shown a photo of an object and three multiple choice
answers and were instructed to “select the correct word choice that matches the
picture,” as shown in Figure 3.3.

Figure 3.3: Example of Vocabulary Question in Picture Matching Task
The photos for this portion of the vocabulary task were selected based on the
metaphor constructions in the Metaphor Task. As noted in the previous section, the
metaphors used for this research study were in the nominal metaphor construction X is
Y, where X and Y are two different objects. The 30 questions in the picture-matching
section of the Vocabulary Task emulate the first 30 metaphor constructions used in the
Metaphor Task. The photo selected for each question is the less frequent of the two
objects, as determined by the Corpus of Contemporary American English (COCA). The
answer choices included both objects listed in the corresponding metaphor construction
used in the Metaphor Task, as well as a third distractor choice which shared either an
19

attributive or relational similarity to at least one of the other two answer choices. For
example, in the vocabulary question displayed in Figure 3.3 above, the corresponding
metaphor construction in the Metaphor Task was “A Kite is a Bird,” so the answer
choices given were “kite” (correct), “bird” (second metaphor object), and “hang glider”
(distractor).
Metaphor Task
The second portion of the experiment was divided into two sections, the
Metaphor Processing Task and the Metaphor Preference Task, which emulated Gentner
(1988). Elements of Gentner’s study were updated for the current project. For example,
Gentner’s survey was given orally to the younger participants; this was distributed
entirely via Qualtrics XM Online. Secondly, because the original experiment was
administered orally, Gentner’s team was able to accommodate their participants’
language knowledge, whereas in this study, I was unable to answer questions directly or
change the format of the questions in the moment for participants. For example, if a
participant in the original study did not understand one of the metaphors, Gentner’s
team would rephrase the statement as a simile, asking “How is X like Y?” Because I was
not in the room with most of the participants as they began the survey, if a participant
was unable to write a response or if they did not fully understand the statement, they
were allowed to write NA or “I don’t know” in the textbox provided on the survey.
For the Metaphor Processing Task, participants were given 3 practice items,
taken from Gentner (1988). The practice items were considered novel metaphor in
1988, but over time became conventionalized through the study of metaphor

20

processing in L1 contexts. Following the practice set were 20 novel metaphor
constructions. Just as in the original study, participants were given a nominal metaphor
construction X is Y and then asked “What similarity makes the above statement true?”
and were instructed to write their response in the space provided, as shown in Figure
3.4 below.

Figure 3.4: Example of Metaphor Processing Task
The format of the question was piloted in a previous study along with other
question formats for this experiment. Participants chose the “what similarity makes the
above statement true” format as the easiest to understand when considering they were
meant to list a similarity between the two objects in the metaphor. In the introduction
to the task, participants were instructed to use complete sentences and “only list one
(1) similarity.”
Of the 20 metaphor constructions in this task, seven were attributive metaphors,
seven were relational metaphors, and six were double metaphors. Using the parameters
established in Gentner (1988), objects in the attributive metaphor construction shared
only attributive features, such as physical traits like shape, size, color, etc. Objects in the
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relative metaphor construction shared mostly relative or relational characteristics, such
as a shared use or purpose. However, objects in the double metaphor constructions
shared both attributive and relative characteristics. The full list of metaphors used for
this task can be found in Appendix B.
The second portion of the Metaphor Task consisted of five questions and one
practice trial (six total). In this Metaphor Preference Task, participants were given five
double metaphor constructions and four multiple choice questions, two of which were
shared attributive characteristics and two of which were shared relative characteristics.
The answer choices were designed to determine if participants processed the double
metaphor construction using attributive or relative characteristics. Participants were
asked to choose “Which similarity below makes this statement true?” as seen in Figure
3.5 below. The full list of double metaphor constructions used in this section can be
found in Appendix C.

Figure 3.5: Example of Metaphor Preference Task
The answer choices in this section were gathered in a previous pilot study. In the
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pilot study, in addition to determining the question format for the Metaphor Processing
Task, 34 English L1 participants taken from intact undergraduate Linguistics and
Psychology classes at UofSC were asked to list as many similarities as possible between
the objects in six double metaphor constructions. Their responses were coded as either
attributive or relative based on the characteristics described, and the two most frequent
attributive and two most frequent relative responses were utilized as the multiplechoice options for each question in the Metaphor Preference Task. The participants who
took part in the pilot study were barred from participating in the full experimental
research study.
Reading Task
The last part of the experiment consisted of a reading passage followed by seven
reading comprehension questions. As noted above, participants were shown either the
control reading passage, which was taken from the textbook University Success:
Advanced Reading (Pearson, 2018), or the experimental reading passage, which
replaced three of the sentences in the control reading passage with three sentences
containing double metaphor constructions. Figure 3.6 displays two blocks from the
reading passages, one from the control passage (top), and the corresponding block from
the experimental passage (bottom). It is important to note that the participants who
saw the experimental passage did not see the added double metaphor construction
highlighted; the metaphor is highlighted below for reference only.
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A common meal for a poor person, on the other hand, was much simpler. One record from 1493 of a
daily meal plan for farm workers in Bavaria, now a province of Germany, lists foods that were
common for the lower class. To start the day, breakfast was a thin soup with pork fat. The midday
meal, the largest of the day, was a loaf of barley bread, cooked cabbage, and milk. Supper was often a
milk soup with cabbage. Small candies were rare.
--A common meal for a poor person, on the other hand, was much simpler. One record from 1493 of a
daily meal plan for farm workers in Bavaria, now a province of Germany, lists foods that were
common for the lower class. To start the day, breakfast was a thin soup with pork fat. The midday
meal, the largest of the day, was a loaf of barley bread, cooked cabbage, and milk. Supper was often
milk soup with cabbage. Small candies were diamonds.

Figure 3.6: Corresponding Blocks from Reading Passages
Both reading passages were matched for total syllable length (530) and were
similar in word length (362 control and 360 experimental). Because this task was meant
to test the effect of the double metaphor construction on reading fluency, the reading
passages were divided into five blocks of equal syllable length (106). Participants were
shown one block per page, and had to click “NEXT” on the screen to move to the next
block. The timer function was set up in Qualtrics to measure the total time spent on
each page until the participant selected the “NEXT” button.
After the reading passage, all participants were shown the same seven reading
comprehension questions with two-to-four multiple choice answers. Four of the
questions were recall questions, where the answers could be found explicitly stated in
the text. Participants were not allowed to go back to read the passage to answer the
questions. The remaining three questions were comprehension questions and
addressed the sentence from the control passage that was replaced with the double
metaphor construction. Four answer choices were given for each of these three
questions, as shown in Figure 3.7.

24

Figure 3.7: Example of Reading Comprehension Question
The four answer choices contained two incorrect answers, and two correct
answers. One correct answer contained an attributive similarity, while the other correct
answer contained a relative similarity. The correct answer choices were designed to test
whether participants processed the double metaphor construction as attributive or
relative, similar to the design of the answer choices in the Metaphor Preference Task.
The answer choices remained the same for both the control and experimental
conditions. Based on the context of the passage where the target metaphor was
located, the correct relative answer choice carried the same meaning as the nonmetaphoric construction in the control passage. This was the final task in the research
study, and participants were shown a screen in Qualtrics that informed them the study
had been completed, and to press “SUBMIT” to record their answers and receive credit
for participating in the study.
3.3 PROCEDURE
As noted in the preceding sections, all participants were recruited from intact
classes. The instructors for the classes were given two options for interested students to
participate in the research study: distribute the research study as an in-class activity, or
25

allow students to fill out the consent form during class time to allow them to work with
the researcher outside of class.
Three of the four intact classes within IAP opted to use the research survey as an
in-class activity. For these classes, the students were asked to fill out the consent form
prior to the data collection, which allowed for the creation of unique alphanumeric IDs
for each participant to access the LHQ3 and Research Survey Online. Additionally, this
enabled the researcher to assign participants either the control condition or the
experimental condition ahead of time to ensure that every L1 was represented in both
surveys. Upon arriving to the class, the researcher gave the students who consented to
participating in the study their alphanumeric IDs and the link to the Background Survey.
The instructor for the class was present to answer questions about the background
survey and provide examples to assist students. Then the participants were given the
link to either the control or experimental condition of the experiment, with neither the
student nor instructor knowing which student received which condition. Participants
were allowed to use a phone, tablet, or laptop to complete the research study, but were
not allowed to use translation software during the experiment. After the class period
concluded, the researcher ensured all students who consented had submitted both the
background survey and the experiment on Qualtrics by matching the alphanumeric IDs
assigned to each participant. Once both surveys were completed, students were able to
leave the classroom or work on other classwork during the remaining class period.
For all other classes, the instructors opted to allow the researcher to attend 1015 minutes of their class to explain the research study and invite students to participate.
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Students were emailed the recruitment flyer and the link to the consent form to fill out
if they were interested. When a student filled out the consent form to participate in the
research study, the researcher used the email address provided on the consent form to
communicate directly with the participant. After receiving a completed consent form,
the researcher would assign a unique alphanumeric ID to the participant and email this,
along with the link to the background survey as well as either the control or
experimental condition of the experiment to the student, accompanied by basic
instructions on how to access the links. Participants were not aware of which condition
they were assigned. Participants were instructed to contact the researcher if they
encountered any issues with logging into or accessing either survey. After a participant
completed all three sections of the research study, the researcher informed the
instructor that the participant was eligible for the extra credit offered in their class.
3.3 DATA ANALYSIS
The research questions are exploratory in nature, so both qualitative and
quantitative analyses were used for this research study. All analyses were run using R
Studio 1.4.17.
RQ1
To answer RQ1, which seeks to identify the processing strategies utilized by L2
English learners and any patterns that may exist, responses from the metaphor
processing task were coded as “Match,” “Not Match,” or “Nonsense” for the novel
metaphor constructions that were coded as either attributive or relative. If a
respondent gave an attributive explanation of an attributive metaphor, then the
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response is coded as “match.” If the respondent gave an attributive explanation of a
relative metaphor, then the response is coded as “not match” and vice versa. If the
response to the metaphor was either a restatement of the metaphor construction, or a
response similar to “this is impossible/I don’t know,” then the response was coded as
“nonsense.” The responses coded as “nonsense” are also crucial to examine, insofar as
there could be a pattern based either on proficiency or metaphor type. Finally, the novel
double metaphor constructions’ response was recorded as either “attributive” or
“relative” based on the characteristics described by the respondent.
The metaphor preference task gave participants exclusively novel double
metaphor constructions and four answer choices, two of which were attributive and
two of which were relative. Responses were coded as such, and examined to determine
if any patterns that arose in the metaphor processing task’s responses remained steady
when the cognitive load was reduced for participants.
Analyses were conducted between the L2 English proficiency levels, across the
different L1s, and between the L1 English and L2 English participants, which allowed the
researcher to determine if the L1 was a potential explanatory variable.
RQ2
RQ2 seeks to determine whether the inclusion of the target double metaphor
construction X is Y affects reading skills in the L2, with regard to reading fluency and
reading comprehension. Reading/Response time was measured using Qualtrics’ timer
question function, which captures four different times: first click, last click, number of
clicks, and page submit. Because the reading passage was divided into five blocks
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containing 106 syllables each, participants were shown only one block at a time and
instructed to hit “NEXT” when they were ready to move to the next passage. To
determine a participant’s reading time, only the “page submit” time code was recorded.
The code was converted to milliseconds and recorded for both the control and
experimental conditions. The response times were compared between the blocks with
the target structure (blocks one, three, and five) in the treatment passage and the
corresponding blocks in the control passage, allowing the researcher to determine if
there were differences in the reading times (i.e., reading fluency), that could be
attributed to the inclusion of the target double metaphor constructions. Analyses were
conducted for only the L2 English participants, which included between-group
comparisons for the various L1s represented by the L2 English participants. When
multiple participants shared an L1, the researcher ensured the L1 group had data from
both the control and experimental conditions. Analyses were also conducted that
included proficiency level as the explanatory variable.
Lastly, the responses from the reading comprehension questions were analyzed
for both accuracy and the metaphor processing strategy. As noted previously, the
questions regarding the target double metaphor construction had four multiple choice
answers: two incorrect nonsense answers, one semi-correct answer that reflected an
attributive processing strategy, and one correct answer that reflected a relative
processing strategy. The answer that reflected the relative processing strategy was most
closely aligned with the control reading passage that did not contain the double
metaphor construction. To examine how the target metaphor construction affected
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reading comprehension, the responses were analyzed for only the L2 English
participants, across the L1s of the L2 English participants, and across proficiency levels
of the L2 English participants.
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CHAPTER 4
RESULTS
34 students participated in this research study, but 2 L2 English participants’ data
were excluded for scoring below 70% on the vocabulary recognition tasks, for a total of
32 responses (13 L1 English, 19 L2 English). The 70% threshold was utilized to ensure
that vocabulary knowledge would not be an extraneous variable in “nonsense”
responses and hinder a participant’s ability to complete the tasks.
4.1 RESEARCH QUESTION 1
Metaphor Processing
One of the primary questions the current study sought to answer how L2 English
learners process different types (attributive, relative, double) of novel metaphor in the
construction X is Y. The first section of the experiment was the Metaphor Processing
task, and shared many similarities with the first experiment in Gentner (1988). Crucially,
one of the differences between the experiments was that the original study was
administered orally, whereas the current study was administered digitally over Qualtrics
XM Online.
In this first task, participants were randomly shown 20 novel metaphor in the
target construction. All of the objects within the metaphor were concrete, meaning no
abstract concepts were utilized in these metaphor constructions. The full
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list of metaphor, separated by type, can be found in Appendix B. Respondents were
instructed to type in the similarity that they thought made the metaphor statement
true, as seen in the example in Figure 3.4. Responses were individually coded by an
independent rater familiar with the work of Gentner (1988). For the metaphor
constructions coded as “attributive” and “relative,” responses were marked as either
“match,” “not match,” or “nonsense.” A “match” rating meant that the similarity
described by the respondent matched the characteristics for that type of metaphor, i.e.
physical characteristics would match the attributive metaphor construction. “Not
match” meant the opposite – the characteristics described by the respondent did not
match the type of metaphor construction, i.e. a physical characteristic described for a
relative metaphor. Finally, a denotation of “nonsense” was either a restatement of the
metaphor, i.e. “because a tire is like a shoe,” or a response of “n/a” or “I don’t know.”
Rather than excluding the responses coded as “nonsense,” these were left included and
coded to determine if this response type appeared in any type of pattern. Figure 4.1
displays the responses for the L1 English and L2 English participants for the combined
metaphor constructions.
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Figure 4.1: Bar Plot of Coded Responses of L1 & L2 Participants
When looking at the combined attributive and relative metaphor constructions,
the L2 English participants answered with nonsense answers much more often than the
L1 English participants. Further, the L2 English participants had a greater proportion of
responses that were not matched to the metaphor construction. Table 4.1 examines the
exact proportions of matched, nonsense, and not matched responses.
Table 4.1: Proportions of Responses of L1 & L2 Participants
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Table 4.1 shows that the L2 English participants had a response that matched the
metaphor construction about 20 percentage points less than the English L1 participants.
To discern if there was a correlation between the type of responses and the metaphor
constructions, Figure 4.2 examines the responses by metaphor type: attributive and
relative.

Figure 4.2: Bar Plot of Response Types of Participants by Metaphor Type
When isolating the responses by metaphor construction, attributive and relative,
the L2 English participants show variation based on whether the metaphor construction
was an attributive metaphor or relative metaphor. There is a greater proportion of
nonsense and not matched response types for the relative metaphor constructions for
the English L2 participants than for the attributive metaphor construction. Typically, a
relative metaphor shares only relational characteristics. For an answer to have been
coded as not matched, the participant would have had to attempt to find a shared
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physical (attributive) characteristic, or make a comment about their shape or size in the
response. Table 4.2 shows the exact proportions for the attributive and relative
metaphor constructions.
Table 4.2: Proportions of Responses of Participants by Metaphor Type

Again, there is a 20-percentage-point difference between the proportion of matched
responses between L1 English and L2 English participants in both constructions.
Additionally, there is about a 21-percentage-point difference between the matched
responses of L2 participants for attributive (.76) and relative (.55) metaphor
constructions. A 2-sample test of proportions with a confidence interval of 95%, reveals
with statistical significance that when processing an attributive metaphor construction,
L2 English participants will have a matched response between 9% and 33% more
frequently than when processing a relative metaphor construction. (p < 0.001).
To further examine this difference in L2 English participants’ ability to accurately
process attributive and relative metaphor constructions, Figure 4.3 examines the
responses to the two metaphor constructions contingent on proficiency in the L2.
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Figure 4.3: Bar Plot of Responses by L2 English Proficiency
When comparing responses according to the type of metaphor, there is variation
between the proficiencies within and across the metaphor type. Notably, the proportion
of not matched responses decreases as proficiency level improves when processing an
attributive metaphor, but the same pattern is not clearly evident when the L2 English
participants were processing relative metaphor constructions.
Across metaphor types, there is a higher proportion of matched responses in the
attributive metaphor type than in the relative metaphor type. Additionally, participants
in the lowest English proficiency level for this study, B1, had a greater proportion of
nonsense responses to the relative metaphor type than the attributive metaphor type.
This reduction in matched responses between proficiency levels across metaphor type is
indicative that regardless of proficiency level, L2 English participants have greater
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difficulty processing relative metaphor constructions than attributive metaphor
constructions. Table 4.3 shows the proportions for each proficiency across the two types
of metaphor.
Table 4.3: Proportions of Responses by L2 English Proficiency and Metaphor Type

While there is correlation on the proportion of match/not match/nonsense responses
by proficiency level within the attributive metaphor, in that as the L2 English proficiency
level increases, the proportion of matched responses increases, the same cannot be
concluded within the relative metaphor constructions.
Within the relative metaphor constructions, an improvement in the proportion
of matched responses is evident between the B1 and B2 proficiency level, but the
improvement tapers off and even slightly decreases between the B2 and C1 proficiency
level. The B2 proficiency level would be the half-step from the B1 and C1 proficiency
level, so it is possible that there is a threshold for relative metaphor processing just
below the C1 proficiency level. This could be further tested by examining the response
of L2 English participants at the C2 level, the most advanced for an L2 English speaker on
the CEFR scale.
The third type of metaphor construction used in the metaphor processing task
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was the double metaphor construction, in which the objects within the metaphor
shared both an attributive and relative characteristic. For this, responses that listed a
physical characteristic were coded as “attributive” and responses that listed a relational
characteristic were coded as “relative.” If a respondent listed two characteristics, the
one listed first was the one that was coded for the response, as participants were
instructed list only one similarity. Figure 4.4 displays the types of responses to the
double metaphor constructions by the L1 English and L2 English participants.

Figure 4.4: Bar Plot of Double Metaphor Responses of L1 & L2 Participants
According to figure 4.4, when participants were given a double metaphor
construction, the L1 English and L2 English participants gave attributive responses with a
similar frequency. There was also a greater proportion of nonsense responses to the
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double metaphor constructions in the data from the L2 English participants compared to
the L1 English participants. Table 4.4 displays the exact proportions of response types by
participant group for the double metaphor constructions.
Table 4.4: Proportions of Double Metaphor Responses of L1 & L2 Participants

Table 4.4 shows that there was less than a 3-percentage-point difference in the
proportion of attributive responses between the L1 English and L2 English participants.
However, there was about a 12-percentage-point difference in the nonsense responses
to the double metaphor constructions, with the L2 English participants typing a
nonsense about 14% of the time, compared to the 2% by the L1 English participants.
Interestingly, however, when given a double metaphor construction, the L2 English
participants utilized a relative processing strategy more often than an attributive
processing strategy. Figure 4.5 examines only the responses to the double metaphor
constructions of the L2 English participants to determine if this processing strategy
changes across proficiency levels.
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Figure 4.5: Bar Plot of Double Metaphor Responses by L2 English Proficiency
When proficiency levels are isolated, the proportion of nonsense responses
decreases as proficiency level increases. So, as the proficiency level of an L2 English
learner improves, their ability to utilize the two processing strategies, attributive and
relative, when processing a double metaphor construction also improves. Between the
B1 and B2 proficiency level, while the proportion of attributive processing strategies
remains steady, the B2 proficiency level utilized a relative processing strategy much
more often than the B1 proficiency strategy, likely due to increased language knowledge
that resulted in fewer nonsense responses. The proportion of nonsense responses
decreased again when participants were at the C1 proficiency level, and participants at
that proficiency continued to prefer a relative processing strategy over an attributive
processing strategy. Table 4.5 examines these proportions more closely.
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Table 4.5: Proportions of Double Metaphor Responses by L2 English Proficiency

The nonsense responses between the B1 proficiency level and B2 proficiency
level dropped by nearly 20-percentage-points, and dropped about 1-percentage-point
between the B2 and C1 proficiency levels. If the relational shift as described by Gentner
(1988) were present in L2 English learners as well, an increase in the proportion of
relative responses would be expected to continue increasing as participants reached the
C1 proficiency level. Rather than the proportion of relative responses increasing from
the B2 to C1 participants, the proportion of nonsense responses decreased. In fact, the
proportion of relative responses drops by about 6-percentage-points between the B2
and C1 participants (59% and 53%, respectively). However, at the C1 proficiency level,
participants utilized a relative processing strategy at a rate of about 13-percentagepoints more often than the attributive processing strategy. The relative processing
strategy was still preferred at the C1 proficiency level, and the decrease in the
proportion of nonsense responses at that proficiency indicate the Relational Shift is
recognized in L2 English learners as language proficiency develops.
Finally, Dong (2004) states that while all languages contain the concept of
metaphor, the constructions may surface in different ways. If any of these surfacings are
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similar across L1s, there would be an expectation that the processing strategies would
be similar across those L1s, revealing some instances of overlap. To determine if a
participant’s native language has any correlation to the types of processing strategies
used in the double metaphor constructions, Figure 4.6 displays the responses to the
double metaphor constructions as a function of the native language of all participants.

Figure 4.6: Bar Plot of Double Metaphor Responses by L1
There appears to be variation among all of the L1s represented by the participants in
this study, with few similarities across participant L1s. However, there are fewest
“nonsense” coded responses to the double metaphor construction between the English,
Vietnamese, and Spanish L1 participants, with the Spanish L1 participant having the
fewest nonsense responses of all of the L1 groups. Table 4.6 examines the proportions
in greater detail.
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Table 4.6: Proportions of Double Metaphor Responses by L1

The proportion of nonsense responses to the double metaphor constructions are
similar, and the least frequent, among the English, Vietnamese, and Spanish
participants, nearly 10 percentage points lower than among the Chinese, Hindi, Korean,
and Russian L1 participants. This could be due to those three languages all sharing the
Latin Script for their alphabet and writing system, which may result in requiring less
processing power to process the double metaphor constructions, allowing for more
attributive and relative processing strategies to shine. Interestingly, with the exception
of the Korean L1 participant, all other participants chose to utilize a relative processing
strategy for the double metaphor constructions more often than they utilized an
attributive processing strategy. The Chinese L1 participants almost met that threshold as
well, preferring to utilize a relative processing strategy about 47 percent of the time
over an attributive processing strategy, which was utilized only 39 percent of the time,
with the remaining difference being nonsense responses. However, it is hard to draw
conclusions about the correlation between participant L1s and metaphor processing
strategy, as the number of participants in each L1 group are far too small to draw any
conclusions about whether their L1s had any significant effect on their answers.
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Metaphor Preference
The second section of the metaphor task closely mirrors the Metaphor
Preference Task used in Gentner (1988). In the current study, participants were shown
five double-metaphor X is Y constructions along with four possible answer choices: two
of which were coded as attributive and two of which were coded as relative. Previous
studies have shown that when the cognitive load is reduced, more complex processing is
allowed to take place, especially in L2 learners working within their L2 (Nation, 2009). To
determine if the processing strategies and patterns noticed in the Metaphor Processing
task vary when the cognitive load is reduced, Figure 4.7 displays the responses to the
double metaphor constructions by the L1 English and L2 English participants.

Figure 4.7: Bar Plot of Response Types of L1 & L2 Participants
Figure 4.7 demonstrates that the proportion of attributive and relative responses were
similar between the English L1 and English L2 participants. Table 4.7 illustrates the exact
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proportions.
Table 4.7: Proportions of Response Types of L1 & L2 Participants

The responses of the L1 English participants mirror the findings of Gentner (1988) – as
language knowledge increases, relational (relative) processing strategies become more
frequent than attributive processing strategies in double metaphor constructions.
Gentner named this phenomenon “The Relational Shift,” which is true here given that
the L1 English participants were all college students with at least 18 years’ worth of
language knowledge.
The L2 English participants closely mirror the L1 English participants regarding
response type, with there being less than a 5-point difference between the proportions
of response types between the two groups. Based on this initial data, it appears that
reducing the cognitive load resulted in the L2 participants utilizing a relative processing
strategy for the double metaphor constructions at almost 3x the rate that they utilized
an attributive processing strategy.
However, to determine if the Relational Shift is true for L2 English participants,
responses must be isolated by proficiency type, with the higher proficiency type (C1)
equating to more language knowledge than the mid and proficiency types (B2 & B1,
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respectively.) Figure 4.8 examines the response types of the L2 English participants
based on their reported proficiency levels.

Figure 4.8: Bar Plot of Response Types by L2 English Proficiency
When the response types are isolated by proficiency level, as proficiency level increases,
the proportion of relative coded responses increases as well. Table 4.8 displays the
proportions of response types by proficiency level.
Table 4.8: Proportion of Response Types by L2 English Proficiency

When the data for the L2 English participants is examined as contingent on L2 English
proficiency level, a Simpson’s Paradox is present, as differences that were not present

46

when looking at the whole group are apparent now when looking at the proficiency
subsets within the group. Based on the isolation of the proficiency levels, there is an
increase of about seven percentage points in the proportion of relative answers when a
participant’s proficiency in L2 English increases from a B1 level to a B2 level. The
increase in proportion of relative responses is much smaller when increasing from a B2
proficiency level to a C1 proficiency level, but there is about a half of a percentage point
difference when moving to the highest proficiency level represented in this dataset. This
increase in the proportion of relative responses to attributive responses is evidence that
the Relational Shift observed by Gentner (1988) in L1 English participants is also
recognized in L2 English participants. As proficiency in the L2 increases, i.e., as language
knowledge increases, participants’ processing strategy of novel double-metaphors in the
X is Y construction will shift from an attributive to relative processing strategy, evidence
of more complex processing taking place at higher proficiency levels.
As noted in Chapter 2, Dong (2004) claims that all language has metaphor, but it
surfaces differently in different languages, therefore, there may be overlap in the
metaphor construction examined in this study and metaphor constructions found in the
native languages of the L2 English participants. To verify whether the L1s of the
participants were a factor in the variations identified above, Figure 4.9 displays the
response types based on participant L1. L1 English participants are shown as well.
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Figure 4.9: Bar Plot of Response Types by L1
Based on the observations in Figure 4.9, there are some similarities in the response
types of the English, Vietnamese, and Spanish L1 participants. Table 4.9 examines the
proportions in closer detail.
Table 4.9: Proportion of Response Types by L1

When compared to the proportions of response types of the English L1 participants,
there is less than a two-percentage-point difference in the proportions of response
types of the Vietnamese and Spanish L1 participants. For all other participant L1s, the
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differences are larger, though the responses of Chinese L1 participants are within a fivepercentage-point difference to the English L1 participants’ response types. The similarity
in responses between the L1 English, L1 Vietnamese, and L1 Spanish could be attributed
to the use of the Latin script for their alphabets, while the remaining L1s do not use a
Latin script. Conversely, the three Vietnamese participants all had a B2 level English
proficiency, while the one Spanish participant ranked in the C1 level for English
proficiency. However, the Korean L1 and Russian L1 participants were also ranked in the
C1 level for English proficiency, but those L1s exhibited more attributive than relative
responses. Further analysis with more participants would be needed to determine if the
participant L1 correlated with the variance in processing strategies between
participants.
4.2 RESEARCH QUESTION 2
Reading Fluency
Existing literature has found that even at advanced English L2 proficiencies, L2
participants read more slowly than the L1 counterparts. In regard to the total reading
times between the L1 English and L2 English participants, the current study found this to
be generally true as well. Figure 4.10 displays the total reading times of the 5 reading
blocks across participant groups, L1 English and L2 English, separated by whether they
were exposed to the control reading passage or the treatment reading passage, the
latter of which contained three of the target double-metaphor constructions.
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Figure 4.10: Boxplot of Total Reading Times of L1 & L2 Participants
Figure 4.10 shows that the range of readings differed between the L1 and L2 English
participants, regardless of which reading passage was received. Table 4.10 displays the
5-number summaries for both groups.
Table 4.10: Reading Times of L1 & L2 Participants

Of note is the difference in ranges between the L2 English Control group and the L1
English control group. Six L1 English participants received the control reading passage,
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while eight L2 English participants received the control reading passage. The large
difference in the range of total reading time between the two groups could be due to
participant error, so this will be explored in Chapter 5.
Of interest to the current study is how the presence of a double metaphor
construction X is Y affects the reading times within the L2. As noted in Figure 4.10, the
L2 English control group had a smaller range of minimum and maximum reading times
than the L2 English treatment group (19,531 milliseconds and 212,003 milliseconds,
respectively). To identify any patterns, the three blocks which contained the target
double metaphor construction in the treatment group and the corresponding three
blocks in the control group (blocks one, three, and five in each passage) were isolated
for the L2 English participant group. The combined reading times of those three blocks
are displayed in Figure 4.11 below.

Figure 4.11: Boxplot of Reading Times of Target Blocks for L2 English Participants
Even when isolating the target blocks for the L2 English Control and L2 English
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treatment group, there is a large difference in the ranges of reading times. Table 4.11
displays the summaries for each group.
Table 4.11: Reading Times of Target Blocks for L2 English Participants

In Table 4.11, there is about a 52,000ms difference in the mean reading times
between the L2 English control and L2 English treatment group, as well as about a
36,000ms difference in the standard deviations between the two groups, indicating a
potential effect on the reading times caused by whether the blocks contained the target
double metaphor construction. A T-test with a 95% confidence interval revealed a
statistically significant difference in the means, which indicates that L2 English
participants who read blocks with the target double-metaphor construction will have an
average reading time between 25,508ms and 78,313ms longer than the L2 English
participants who read the corresponding blocks without the target double-metaphor
construction (p = 0.001). Based on this data, there is an effect on reading times of L2
English participants based on the inclusion of the nominal double metaphor
construction.
To determine if this difference in reading times could be explained by L2 English
reading proficiency, another analysis was conducted that looked at reading times as a
function of L2 English proficiency. Figure 4.12 displays the reading times of the L2
English participants by Reading Proficiency.
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Figure 4.12: Boxplot of Reading Times of Target Blocks by L2 English Proficiency
Out of the 19 L2 English participants, only one participant at the C1 level was
assigned the control reading passage. This will prevent any inferential statistics from
being conducted, but the data are important to include nonetheless.
Interestingly, there is more overlap in the ranges of reading times when the L2
participants are grouped by their English reading proficiency level. Table 4.12 displays
the summaries of reading times by proficiency level.
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Table 4.12: Reading Times of Target Blocks by L2 English Proficiency

When isolated by proficiency level, there is still a large difference in the average
reading times of the target blocks between the control and treatment conditions. For
example, there is about a 22,000ms difference for the B1 group, a 71,000ms difference
for the B2 group, and about a 43,000ms difference for the C1 group. Additionally, for
the participants who read the target blocks in the control passage, the mean reading
time decreases as the proficiency level increases. However, for the L2 English
participants who read the treatment passage, which included the target double
metaphor constructions, the same pattern is not evident. In fact, the shortest mean
reading time for the treatment group belongs to the lowest proficiency level in this
dataset, the B1 English Reading Proficiency level.
This finding was unexpected, but could be attributed to other individual
differences, such as participant L1s. Or, this finding could be a potential participant
error, if a participant took a break during one of the reading blocks as opposed to during
the break screen prior to the reading passage. Another possibility might be that the
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participants at the B1 level, the lowest proficiency, had difficulty reading the passages
and clicked through them without attempting to thoroughly digest the content. If this
were true, there would be an expectation for the quiz scores of the participants at the
B1 proficiency to be much lower than the scores of the other two participants. The
latter would explain why the mean reading time of the target blocks within the
treatment passage decreased from the B2 proficiency to the C1 proficiency, which was
expected, but not from the B1 to the B2 proficiency level. This would be interesting to
explore in future iterations of the research.
Only 3 non-English L1s were represented across both survey conditions, so
beyond those three languages, conclusions that reliably account for the spread in the
treatment reading blocks cannot be drawn.
Reading Comprehension
In Chapter 2, reading comprehension was defined as the ability to recall textual
knowledge combined with the appropriate background knowledge to draw conclusions
from a text (Nation, 2009). Lee 1999 also credits comprehension as the ability to make
form-meaning connections beyond the lexical level. To understand how the inclusion of
the target double metaphor construction X is Y affects L2 reading comprehension,
participants in both condition groups were asked the same seven questions after
reading the entire passage. Three questions were comprehension questions (Q1,Q3, Q6)
relating to the added double metaphor construction, and the remaining four were direct
recall questions (Q2, Q4, Q5, Q7) from the passage. As noted in Chapter 3, the questions
regarding the double metaphor constructions also related to the corresponding non-
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metaphor construction in the control reading passage.
For the recall questions, a correct answer was scored as 1 point, and the
incorrect answers were scored as 0 points. With the comprehension questions,
participants were given four answer choices. The two incorrect answer choices were
scored as 0 points, the correct answer with an attributive characteristic was scored as 5
points, and the correct answer with the relative characteristic was scored as 10 points.
The relative characteristic was worth more points due to the relative characteristic
being most closely related to the meaning conveyed in the control passage, where there
was only the literal, non-target double metaphor construction. Therefore, the total
possible points for the recall questions was 4, for the comprehension questions was 30
points, and the highest overall possible score was 34 points. Points were then converted
to individual score percentages. A complete breakdown of points and scores by
participant can be found in Appendix G. Figure 4.13 displays the scores for the recall,
comprehension, and total points for the reading quiz by experiment condition.
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Figure 4.13: Boxplot of Reading Quiz Scores of L2 English Participants
There is some slight variation present in the scores between conditions. For example,
for the recall scores, there was much smaller of a range of scores in the treatment group
than in the control group of L2 participants. The full participant breakdown of scores
shows that of the participants who received the treatment reading passage, only one
participant did not achieve a perfect score on the recall questions. Table 4.13 illustrates
the summary statistics for the scores (percentages) by experimental condition.
Table 4.13: Reading Quiz Scores of English L2 Participants
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There are only small differences in the mean scores of the reading quiz between the
control and treatment conditions. The recall questions’ answers were explicitly stated
within the reading passage, so to have a minimum score of 0, meaning at least one
participant answered every recall question incorrectly, is unexpected. This is especially
surprising considering the questions were unrelated to any metaphor constructions, so
this finding will need to be investigated further.
However, it is the scores of the comprehension questions that answer questions
about metaphor processing strategy. When observing the comprehension questions,
which directly related to the double metaphor construction, a similar range of scores is
observed, with a small difference of 7 percentage points between the mean
comprehension scores. Because it is the metaphor processing strategy that is of interest
to this study, Figure 4.14 isolates the comprehension questions’ points by proficiency
level.

Figure 4.14: Boxplot of Comprehension Question Scores of L2 English Participants
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As noted previously, if a participant answered the question incorrectly, they
received a score of 0. If the question was answered correctly and the reasoning
contained the shared attributive characteristics between the objects in the metaphor, 5
points were scored. If the participant answered the question correctly and identified the
shared relative characteristic, that answer was worth 10 points. While some variation is
present, there is not a clear pattern of score changes that correlate with the proficiency
level of the L2 participant. By the same token, the difference in mean scores for the
comprehension questions do show variation between the control and treatment groups
within two out of three proficiencies. Based on Figure 4.14, it can be concluded that
when reading the double metaphor construction in context, L2 English participants will
have a mean score on the related comprehension questions that is the same if not
better than their L2 English counterparts who read the passages with the literal
construction.
Table 4.14 provides a different breakdown of the comprehension question
responses for individual L2 participants, grouped by proficiency level.
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Table 4.14: Individual Comprehension Quiz Scores of English L2 Participants
Participant Information

Questions

Proficiency

Native
Language

Survey
Condition

Q1

Q3

Q6

Comprehension
Points

B1

Chinese

Control

0

10

10

20

B1

Chinese

Control

10

10

0

20

B1

Chinese

Control

10

10

10

30

B1

Chinese

Experimental

0

10

10

20

B1

Chinese

Experimental

10

10

10

30

B2

Hindi

Control

10

0

0

10

B2

Vietnamese

Control

0

0

10

10

B2

Vietnamese

Control

10

10

10

30

B2

Chinese

Control

5

10

10

25

B2

Chinese

Experimental

10

0

10

20

B2

Vietnamese

Experimental

10

10

10

30

B2

Chinese

Experimental

10

10

10

30

B2

Chinese

Experimental

10

10

10

30

B2

Hindi

Experimental

0

10

0

10

C1

Russian

Control

0

10

10

20

C1

Chinese

Experimental

10

10

10

30

C1

Korean

Experimental

0

10

0

10

C1

Spanish

Experimental

0

10

0

10

C1

Chinese

Experimental

10

10

10

30

Of note from Table 4.14 is that only one English L2 participant selected a correct
response that utilized shared attributive characteristics of the objects within the
metaphor. The remaining correct responses utilized a relative processing strategy. The
lowest scores were found in the two higher proficiency levels, so further investigation is
warranted into the type of incorrect responses that were selected, and whether the
incorrect responses revealed either an attributive or relative processing strategy.
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Based on the results thus far, there is not a strong correlation between the
presence of a double-metaphor construction and reading comprehension abilities, as
illustrated in Table 4.13, which indicated similar mean scores for L2 English participants
who read the control passage and those L2 English participants who read the
experimental passage (68.8% and 75.7%, respectively). However, regardless of
proficiency level, when answering comprehension questions, participants who received
the experimental passage overwhelmingly chose the correct answer choice that utilized
the shared relative characteristics between the two objects in the metaphor over the
correct answer choice that utilized the shared attributive characteristics between the
objects in the metaphor. The relative characteristics reflected the literal construction
found in the control reading passage. This revealed that when read in context, L2
participants utilized a relative processing strategy to interpret the target doublemetaphor constructions.
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CHAPTER 5
DISCUSSION AND CONCLUSION
5.1 RESEARCH QUESTION 1
The results of the current study reveal that generally, L2 English participants
have more difficulty processing metaphor constructions than their L1 counterparts,
evidenced by the greater proportion of “nonsense” and “not matched” responses of L2
English learners when processing nominal attributive and relative metaphor in the X is Y
construction. Specifically, L2 English learners had a lower proportion of matched
responses when processing relative metaphor constructions versus attributive
metaphor constructions. When analyzing data from the overall L2 English participants’
responses to relative metaphor constructions, over 20% of their responses were notmatched, meaning there was still an inclination to process even a relative metaphor by
searching for shared physical characteristics. In one example of a relative metaphor, A
Tire is a Shoe, several of the “not match” responses made a claim that both a tire and
shoe could be made from rubber, making the metaphor true. While this could be true
for a specific pair of shoes, this metaphor was considered a relative construction in
Gentner (1988) due to the more frequent relational features that tires and shoes share,
like being on the bottom of something or that they are used on the street.
However, when participants’ responses were isolated by proficiency level, there
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was a higher proportion of matched responses in the attributive metaphor as
proficiency level increased, and a much lower proportion of nonsense responses. This
same pattern was true for relative metaphor all three proficiency levels; as proficiency
in the L2 increased, the proportion of nonsense responses decreased. With the relative
coded metaphor constructions, the proportion of matched responses was much greater
at the B2 proficiency level than the B1 proficiency level, but this increase tapered off at
the C1 proficiency level; while the proportion of matched responses increased from the
B1 to B2 proficiency level, that proportion decreased at the C1 proficiency level from the
B2 proficiency level.
When processing double metaphor constructions, again there was a higher
proportion of nonsense responses from the L2 English participants than the L1 English
participants. However, in the first task, where participants had to identify and write a
similarity to make the metaphor true, participants wrote a relative response, meaning
they utilized a relative processing strategy, more often than an attributive response by
almost 8-percentage-points. When isolated by proficiency level, L2 English participants’
nonsense responses decreased as their proficiency level increased, indicating an
increased capacity to process metaphor effectively as their language knowledge
developed. At each proficiency level, participants utilized a relative processing strategy
more often than an attributive processing strategy, with that proportion increasing from
.40 at the B1 level to .59 at the B2 level. Participants at the C1 proficiency level again
preferred to utilize the relative processing strategy more often than the attributive
processing strategy, and the proportion of nonsense responses was lowest at this
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proficiency. In the second metaphor task, where participants were given four possible
choices for a double metaphor construction, L2 English participants chose a relative
processing strategy more often than an attributive processing strategy by almost 50percentage-points, almost identical to the L1 English participants. Though, when the
responses were isolated by proficiency level, a Simpson’s Paradox was identified, as it
was discovered that as proficiency level increased, so did the use of a relative processing
strategy on the double metaphor constructions. The Relational Shift identified by
Gentner (1988) was also found in the L2 English participants in the current research
study, and was even more apparent when the cognitive load was reduced for
participants in the Metaphor Preference Task. So, to answer RQ1, L2 English learners
utilize both attributive and relative processing strategies to process metaphor
constructions. When presented with a relative metaphor construction, L2 participants
still seek to apply an attributive processing strategy about 22% of the time, only slightly
more often than the L2 participants’ nonsense responses to the relative metaphor
constructions. For L2 English participants, relative metaphor constructions seem more
difficult to process effectively than attributive metaphor constructions. When presented
with double metaphor constructions, L2 learners utilize a relative processing strategy
more often than an attributive processing strategy, and it can be concluded that
proficiency does play a factor in this finding. As proficiency level in the language
increases, participants utilize the more complex relative processing strategy more often
than an attributive processing strategy, especially when the cognitive load is reduced for
the participant, in instances when they are given a choice of responses versus having to
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communicate the similarities they have identified on their own.
5.2 RESEARCH QUESTION 2
With regard to RQ2, the present study confirmed that the inclusion of a double
metaphor construction does negatively impact an L2 learner’s reading fluency, as the
mean reading time of L2 English participants given the treatment reading passage,
which contained the added target double metaphor construction, increased by about
85000ms overall, and by 53000ms when just the affected blocks of the reading passages
were isolated. When the L2 participants’ English proficiency level was factored into the
analysis, the difference in the mean reading times between the control and treatment
passages was still present. However, when comparing the reading times across
proficiency levels, an unexpected finding occurred that revealed no correlation between
proficiency level and mean reading time of the treatment passages where the double
metaphor construction was included. This could be due to participant error – for
example, taking a break during the timed reading passages as opposed to during the
break screen, which could skew results. Or, and this would require further investigation
into how reading times correlate with quiz scores, the participants at the B1 level, the
lowest proficiency, had difficulty reading the passages and clicked through them without
attempting to thoroughly digest the content. If this were true, there would be an
expectation for the quiz scores of the participants at the B1 proficiency to be much
lower than the scores of the other two participants. The latter would explain why the
mean reading time of the target blocks within the treatment passage decreased from
the B2 proficiency to the C1 proficiency, which was expected, but not from the B1 to the
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B2 proficiency level. More data points would be needed to confirm this hypothesis in
future iterations of this research.
Finally, RQ2 also meant to investigate how the processing strategies utilized by
L2 participants affected their reading comprehension skills. The analysis of reading quiz
results revealed that those L2 participants who received the treatment reading passage
had higher mean scores in the recall questions, comprehension questions, and in overall
scores of the combined questions. This indicates that the presence of the double
metaphor construction resulted in better reading comprehension of the passage over
the participants who had only the literal statements in the control reading passage.
When observing only the comprehension questions, as these were directly tied to the
double metaphor construction, only one participant responded to one comprehension
question that was the correct response utilizing an attributive processing strategy.
Interestingly, this participant received the control reading passage, and not the
treatment passage. The mean scores of comprehension questions could not be
accurately factored by proficiency level, as only one participant at the C1 proficiency
level received the control passage. However, results from the preliminary analysis
indicated that the correct responses to the comprehension questions that utilized a
relative processing strategy peaked with L2 English participants at the B2 proficiency
level, similar to what was seen in the metaphor processing task when participants were
given a double metaphor construction.
5.3 LIMITATIONS
The findings in the present research study are difficult to generalize across
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proficiency levels and native languages due to the pilot-type nature of the study, which
resulted in limitations that would need to be addressed before replicating the study.
There were 32 participants who completed all three sections of the study, after
two were excluded for failing to meet the threshold of required vocabulary knowledge.
Due to this, inferential statistics could not be run for most findings, making results
difficult to generalize for the effects of L2 proficiency on metaphor processing strategy
as well as the effects of native language on metaphor processing strategy.
This also results in only representing 7 native languages, with some languages
represented by only one participant. Because of this, not every L1 was represented in
the control and experimental groups, meaning the effect of metaphor on reading times
and comprehension could not be isolated based on L1 or proficiency level.
After piloting the study with L2 English participants initially, it was determined
that the study design was too complex for the lowest L2 English proficiency levels, the
A1 and A2 proficiencies. These proficiencies designate a beginning learning level for that
language, and in future studies would allow additional inferences about the presence of
the Relational Shift that was observed in the L2 English participants represented in the
current study. Without the lowest proficiency levels able to take part in this research
study, the types of metaphor strategies used to process the target metaphor
construction X is Y could not be fully inferred from beginning to advanced learners of
English.
Finally, the proficiency levels noted in this study were not drawn from L2
participants’ TOELF or similar scores for reading and vocabulary. Rather, the
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participants’ proficiency levels were determined by the administration at the
International Accelerator Program at UofSC, which conducts English proficiency exams
in the four skills (Reading, Writing, Speaking, and Listening) to place students into
classes with similar proficiency levels. For this study, the proficiency level that was
denoted was the proficiency level of the participants’ English reading exam scores.
5.4 IMPLICATIONS
While the purpose of this study was not to determine whether instruction of
metaphor processing strategies is warranted in the L2 classroom, the current study does
provide some evidence that suggests metaphor instruction may have its place.
There is evidence for the Relational Shift present in L2 learners as Gentner 1988
found in English L1 participants, especially when cognitive load in metaphor processing
is reduced. This indicates that L2 learners are aware of different types of metaphor, but
have some difficulty processing specific types. The high proportion of nonsense answers
is evidence that instruction around metaphor type and metaphor processing are
warranted, especially at the lowest proficiency levels. Future studies could examine the
effects of metaphor instruction, utilizing the widely accepted Structure Mapping Theory,
on the proportion of response types among the different L2 proficiency levels.
Because an effect on reading times was found based on the inclusion of the
target double metaphor within the different L2 English proficiency levels, this indicates
that a learner’s reading fluency is hindered by the inclusion of the target metaphor
construction. Because metaphor is so prevalent in society, whether spoken or written,
there is a need for increased exposure to reading materials that contain metaphor and
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figurative language. That being said, the mean reading times of the treatment passages,
which contained the target double metaphor construction, did not steadily decrease as
proficiency in the L2 increased, so there could be a hidden effect from individual
differences, such as consumption of American English media, by the participants, that
could explain these findings. In the next iteration of metaphor processing research in
SLA, the use of the L2 and consumption of L2 media should be investigated as potential
factors, which may lead to interesting pedagogical advancements in advanced pragmatic
instruction within the L2 English classroom.
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APPENDIX A
NOTICE OF CONSENT
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APPENDIX B
METAPHOR PROCESSING TASK
Attributive Metaphor
Trees are skyscrapers.*
Jellybeans are balloons.

Relative Metaphor
My lawyer is a shark.*
Your eye is a window.

Pancakes are nickels.

A tire is a shoe.

The sun is an orange.
A football is an egg.
A planet is a basketball.
That kid is a beanpole.
That hippopotamus is a
blimp.

Snow is a winter coat.
A cloud is a sponge.
A smile is a knife.
A star is a lightbulb.
Beaches are playgrounds.

Double Metaphor
The butcher is a surgeon.*
Plant stems are drinking
straws.
A hummingbird is a
helicopter.
A lake is a mirror.
Grass is hair.
A book is a treasure map.
The sauna is an oven.

*Bolded metaphor constructions were used in practice trials.
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APPENDIX C
METAPHOR PREFERENCE TASK
Double Metaphor Constructions
My job is a jail.*
A kite is a bird.
The hotel is a hospital.
The classroom was a zoo.
Balloons are bombs.

*Bolded metaphor construction was used in the practice trial.
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APPENDIX D
CONTROL READING PASSAGE
Line Breaks Indicate a New Reading Slide (106 Syllables)
Many paintings of medieval society portray people eating and drinking at lavish feasts,
but in reality, very few people in the Middle Ages were wealthy enough to dine in such a
way. Western Europe in the medieval period was feudalistic, meaning that societies
were hierarchical, and so mobility between the upper and lower classes was virtually
nonexistent.
//
Social class divisions were evident in many ways, including how people dressed, where
they lived, and the work they did. Daily meals of the poor and the wealthy also differed
greatly, and poor people, unlike members of the upper classes, had limited access to
nutritious food. Meats, such as mutton and pork, were costlier than grains and beans,
and the preparation of roasted meats used more firewood, which was also expensive.
//
While meat was a common food for wealthier people, soups and stews were the staple
of poorer ones. The stew pot was the most common cooking tool in a typical lower
class, one-room home. Wealthier people, in contrast, had a cooking staff working in a
large kitchen equipped with an oven and different kinds of pots, grills, and spits for
roasting. Their food would have been flavored with expensive spices, such as pepper,
cinnamon, and saffron.
//
In addition to roasted meats, a common meal for men and women of the noble classes
would have included meat pies, sauces, an assortment of vegetables, fruits, and even
small candies to close the meal. This was the type of food portrayed in famous Medieval
Paintings, so the people in those paintings must have been from the wealthiest families.
Cooking staff were told to make sure the food looked very impressive for these
paintings.
//
A common meal for a poor person, on the other hand, was much simpler. One record
from 1493 of a daily meal plan for farm workers in Bavaria, now a province of Germany,
lists foods that were common for the lower class. To start the day, breakfast was a thin
soup with pork fat. The midday meal, the largest of the day, was a loaf of barley bread,
cooked cabbage, and milk. Supper was often a milk soup with cabbage. Small candies
were rare.
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APPENDIX E
EXPERIMENTAL READING PASSAGE
Line Breaks Indicate a New Reading Slide (106 Syllables)
Many paintings of medieval society show people eating and drinking at lavish feasts, but
in reality, very few people in the Middle Ages could afford eating like this. Such large
feasts were caviar. Western Europe in the medieval period was feudalistic, meaning that
societies were hierarchical, so mobility between the upper and lower classes was
virtually nonexistent.
//
Social class divisions were evident in many ways, including how people dressed, where
they lived, and the work they did. Daily meals of the poor and the wealthy also differed
greatly, and poor people, unlike members of the upper classes, had limited access to
nutritious food. Meats, such as mutton and pork, were costlier than grains and beans,
and the preparation of roasted meats used more firewood, which was also expensive.
//
While meat was cereal for the wealthier people, soups and stews were the staple of
poorer people. The stew pot was the most common cooking tool in a typical lower class,
one-room home. Wealthier people, in contrast, had a cooking staff working in a large
kitchen equipped with an oven and different kinds of pots, grills, and spits for roasting.
Their food would have been flavored with expensive spices, such as pepper, cinnamon,
and saffron.
//
In addition to roasted meats, a common meal for men and women of the noble classes
would have included meat pies, sauces, an assortment of vegetables, fruits, and even
small candies to close the meal. This was the type of food portrayed in famous Medieval
Paintings, so the people in those paintings must have been from the wealthiest families.
Cooking staff were told to make sure the food looked very impressive for these
paintings.
//
A common meal for a poor person, on the other hand, was much simpler. One record
from 1493 of a daily meal plan for farm workers in Bavaria, now a province of Germany,
lists foods that were common for the lower class. To start the day, breakfast was a thin
soup with pork fat. The midday meal, the largest of the day, was a loaf of barley bread,
cooked cabbage, and milk. Supper was often milk soup with cabbage. Small candies
were diamonds.
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APPENDIX F
READING COMPREHENSION QUESTIONS
1. How often were large, lavish feasts held often in the Middle Ages?

2. Which type of food was more expensive, grains or meats?

3. Why was it common for wealthy people to eat meat in the Middle Ages?

4. True or False: Firewood for cooking meat was expensive.

5. Which group of people had a cooking staff to prepare their food?

6. How often did the poorer class get to eat small candies?

7. True or False: Lower class people could not afford spices for their food.
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APPENDIX G
READING QUIZ SCORES
Table G.1 Reading Quiz Scores of All Participants
Participant Information
English
Proficiency
B1
B1
B1
B1
B1
B2
B2
B2
B2
B2
B2
B2
B2
B2
C1
C1
C1
C1
C1
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native

Native
Language
Chinese
Chinese
Chinese
Chinese
Chinese
Chinese
Hindi
Vietnamese
Vietnamese
Vietnamese
Chinese
Chinese
Chinese
Hindi
Chinese
Korean
Russian
Spanish
Chinese
English
English
English
English
English
English
English
English
English
English
English
English
English

Survey
Condition
Control
Experimental
Experimental
Control
Control
Experimental
Control
Control
Experimental
Control
Experimental
Control
Experimental
Experimental
Experimental
Experimental
Control
Experimental
Experimental
Control
Experimental
Control
Experimental
Control
Control
Experimental
Experimental
Control
Control
Experimental
Experimental
Experimental

Questions
Q1
0
0
10
10
10
10
10
0
10
10
10
5
10
0
10
0
0
0
10
10
10
10
0
10
10
10
0
0
5
10
10
10

Q2

Q3
1
1
1
1
1
1
0
1
1
1
1
1
1
1
1
1
0
1
1
1
1
1
0
1
1
1
1
0
1
1
1
1

10
10
10
10
10
0
0
0
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
5
5
10
10
10

Q4

Totals
Q5

1
1
1
1
0
1
0
0
1
1
1
1
1
1
1
1
0
1
1
1
1
1
0
1
1
0
1
1
0
0
1
1
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Q6
1
1
1
1
0
1
1
1
1
1
1
1
0
1
1
1
0
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

10
10
10
0
10
10
0
10
10
10
10
10
10
0
10
0
10
0
10
10
10
10
10
0
10
10
10
10
10
10
0
0

Q7
1
1
1
1
0
1
0
0
1
1
1
1
0
1
1
1
0
1
1
1
1
1
1
1
1
1
1
1
0
1
1
0

Recall
Points
4
4
4
4
1
4
1
2
4
4
4
4
2
4
4
4
0
4
4
4
4
4
2
4
4
3
4
3
2
3
4
3

Comprehension Total Overall
Points
Points
Score
20
24
71%
20
24
71%
30
34
100%
20
24
71%
30
31
91%
20
24
71%
10
11
32%
10
12
35%
30
34
100%
30
34
100%
30
34
100%
25
29
85%
30
32
94%
10
14
41%
30
34
100%
10
14
58%
20
20
59%
10
14
41%
30
34
100%
30
34
100%
30
34
100%
30
34
100%
20
22
65%
20
24
71%
30
34
100%
30
33
97%
20
24
71%
15
18
53%
20
22
65%
30
33
97%
20
24
71%
20
23
68%

